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Abstract

To monitor polar sca ice, spacchorne active and passive sensors such as radars and
radiometers are carried by satellites on sun-synchronous orbits. Thus, reamote sensing
data arce acquired over a sca ice arca along ascending and descending orbit paths during
daytimes and nighttimes. Jo the Aretie, the amplitude of diurnal cycles of solar radiation in
Tate winter to carly spring is as strong as the radiation condition in a typical midlatitude
winter. I this view, we mvestigate offecis of diurnal thermal cycles on remote sensing,
signatures of sca ice 1o determine whether it is necessary to consider dinrnal offects in
spacehorne radar and radiometer data for sca ice parameter retrieval. For this purpose, we
carried out a winter experiment at the outdoor Geopliysical Rescareh Facility in the Cold
Regions Rescarel and ]‘lngino('ring Laboratory. Theice sheet grew from open sca water to a
thickness of 10 can i 2.5 days, during which we took C-band polarimetric backscatter data
1m conjunction with meteorological, sca ice characterization, and millimeter-wave emission
measurcments. The imtial ice growth m the late morning was slow duc to high insolation.
As the air temperature dropped during the night, the growth rate immereased significantly.
A tanperature changed drastically from about - 12°C to - 36°C hetween day and night.
The diurnal thermal cyele repeated itself the next day and the growth rate varied in the
same manner. lee temperature profiles elearly show the diurnal responsce in the ice sheet
with alag of 2.5 hours behind the time of the maxiimumn short-wave incident solar radiation.
The diwnal eycles are also evident in the brightness temperature data. Measured sea ice
hackscatter revealed substantial diurnal variations up to 6 dB with repeatable cveles in
synchronization with the temperature eyeles and with the emission modulations of up to
10 K in brightness temperature. This work shows that diurnal cffects are important for
mversion algorithins to retrieve sca ice geophysical parameters from ranote sensing data
acquired with a satcllite sensor on sun-synchronous orbits. Thus, separating the data mto
daytime and nighttimme data provides inore consistent data scts for the parameter retrieval.




